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tt-.t'-^at-.af; buW 8 =47r' 2 a s /i> 8 , t*=4n s a*/v*. 
.-. 1/d 8 :1/j)/=o:o,. 
For elliptic orbits 
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where 6, 6, are the semi-major axes, respectively. 

11 br , b,R ., . „ 

.-.—- j-: — t-=;t7 lor-^ — 5 -=r:it when r=R—x. 
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.•. The theorem is true for parabolic orbits. 

109. Proposed by P. P. MATZ, M. So., Ph. D., Professor of Mathematics and Astronomy in Irving College, 
Mechanicsburg, Pa. 

It the sun were moved into the center of the earth's orbit, how much would the 
present length of the year be changed ? 

Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

It is presumed in this solution that the earth's orbit remains the same. 
Let i=the present length=l year ; 2'— the required length ; /^r=absolute 
force ; and a=semi-major axis. 

, _ p" „ In t _ t 

.-. t=r-2n \ — -, T^-T— . .-. -=-=a|/o.or T= — r . 

But o=l, and t=l year. 

.'. T=l year and the length of the year would remain the same. 

110. Proposed by W. H. DEANE, Graduate Student, Harvard University, Cambridge, Mass. 

A tight roll of very thin and perfectly flexible oilcloth is placed upon a rough in- 
clined plane, a portion of the cloth being Unrolled, and, extending from underneath the 
roll, is spread out smoothly upon the inclined plane below. The roll is then allowed to 
descend under the action of gravity, picking up the cloth as it goes. Determine the mo- 
tion as far as possible. 

No solution of this problem has been received. 

111. Proposed by WALTER H. DEANE, Graduate Student, Harvard Umvercity, Cambridge, Mass. 

A man, weighing 150 pounds at the surface of the earth, ascends in a bal- 
loon until the area visible to him is 2nR 2 (l — J|/2). What is his weight at that 
height ? 

Solution by C. HORNUNG, A. M., Heidelberg University, Tiffin, 0.; P. S. BEEG, B. Sc. Larimore, N. D.; J. 
SCHEFFEE, A. M., Hagerstown, Md.; G. B. M. ZEEE, A. M., Ph. D., The Temple College, Philadelphia, Pa. 

If iJ=the radius of the earth, and h=the altitude of the zone visible, then 

2nRh=2nR*(l-l l /2), whence A=i?(l-J 1 /2). 
Now if H be the distance of the balloonist from the earth's center, then 
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H:R::R:R-h or H=R } /2. 

Now by the law of gravitation, (Ry2) 2 :R 2 :: 150:a;, the required weight, 

.. . . 150.R 8 __ 

that is, %— 2Ri ■ =75. 

IIS. Proposed by F. P. MATZ. M. So., Ph. D„ Professor of Mathematics and Astronomy in Irving College, 
Mechanicsburg, Pa. 

Vary the radios of curvature of a plane curve inversely as the abscissa ; then the so- 
lution will give you, (1) Ryan's Equation of the Elastic Curve, and (2) Wood's Equation 
of the Hydrostatic Curve. 

Solution by 6. B. H. ZERR, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 
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Radius of curvature— - -„ . 

d*y 2s 

dx*~ 

.-. a*(d a y/dx*)=2x[l + (dy/dx)*yi . Let dy/dx=p. 

.-. a*(dp/dx)=2x(l+p*)i or a*p/i/(l+p* )={x*+A). 

.-. p=dy/dx=±i/{x* -\-A)/i/[a*-(x* +A)*]. Let 3 s + .<4=:a 2 cos0. 

_ , r cosW _ t C d-2Bin»tg)dg 
• • V- + ia J y'iatcoaQ-A) ~ Tia J |/(a» + l-i4-2sin»»0) ' 

Let \B=<p and 2/(a 2 + l-4)=e 8 . 



_ aV* C (l-2sin 8 <p )d<p 
•'• y ~ ± ~2~J i/(l-e*aii 



.-. y=±a*E(e, ?>)T(*a s )(2-e 2 ).F(e, q>)+B. . . .(1). 

Since cp=\(t, y=±a*E{e, 40)T(*a s X2-e 8 )ne, id)+B. . . .(2). 

(1) represents Ryan's Elastic Curve and (2) represents the Hydrostatic 
Curve. • In the above e<l and -4<a 8 + l. 

In the second equation the curve can never cross the line of force since 
sin(J#) cannot equal 1/e. 

Also solved by J. SCHEFFER. 



DIOPHANTINE ANALYSIS. 

58. Proposed by JOHN M. COLAW, A. M., Monterey, Ta. 
Find a square proper fraction which if subtracted from unity will leave for remain- 
der a square proper fraction. 



